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History

e 2008 — Tracker 1 completed and underwent cosmic
testing

e 2009 — Tracker 2 completed and cosmic tests
e 2011 — NIM paper

e 2011/12 — Dual testing of trackers in realistic DAQ
setup

e 2012 — Testing of single tracker module in MICE
beam




May 2012 — Single station test

e Installation of single tracker station into MICE
beamline

 Integration with full MICE DAQ

e Readout cycle aligned with ISIS spill

 Verification of timing-based efficiency

» Correlation of reconstruction with existing detectors

* Testing of online/offline software



May 2012 Single Station Test

Effective complete

test of trackers
in MICE
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Channel Pulse Height (mV) FWHM Pusle Width (ns)

1 -106 £ 9 3.9+0.3
2 -103 £+ 9 40204
3 -103 £+ 9 3.9+0.3
4 135+ 8 6.57 £ 0.3
5 -101 £ 8 3.9+0.3
6 99 +8 3.8+0.3
7 -115 + 10 4.0+0.3
8 -108 + 9 3.9+0.3 Type Il Modules: When viewed from side
9 92+7 3.9+0.3 (right image) light cone indent is much smaller
10 -2+9 3.8+0.5 (from 15mm to 26mm). Also the cone from
above looks squashed or 'pointy'.
LED pulser box
LED system 2

installed for in-
situ calibration of
bias, timing,
discriminators

?m catbe STP

Programmable
pulse height,
delay, amplitude
with custom
electronics




Autumn/winter 2013
— tracker QA

|« Light-tight enclosure

constructed at RAL

 Internal waveguides
checked for cracks/dead
fibres

e Some visible light leaks,
but < 1%

e LEDs installed




Hall Probe Positions

IO:I Existing hall probe I
positions 12 o'

New positions

Station 1

|
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.....

Challenges in
routing waveguides
from tracker to
VLPC readout
through partial
return yoke
addressed
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Controls, Monitoring, DAQ

DO system adapted to MICE — Analogue Front End IIt and
VLSB data buffering

VLSB custom but simple use, AFE more complicated

Entire working system proven in single station test

Ongoing modifications to keep up with sibling systems in
MICE — C&M and DAQ

Majority of controls work is single initialization of system —
hardware is then independent

e Temperature of VLPC will be monitored and alarmed
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Turn On Turn On Sub-functions

broken into blocks
and wrapped
together into bus
commands

v

Import Firmware Import Firmware

Set Bias Set Bias

* Controls and
monitoring well
defined

* Modifications for
adaptability, ease of
use and integration
into other MICE Programmer
systems (archiving,
alarms, run control) 7 N

FPGA PIC 1553 VME L. VME
Programmer Programmer Programmer Programmer Controller

NN

Wrap as PIC Wrap as 1553 Wrap as VME
Commands Commands Commands
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Calibrations

Temperature — already well defined
Bias — Essential, but well defined and stable — 40 data points

Discriminators — Required for zero-suppression (at readout end). Possibly
environment dependant. Source of analogue noise — 256 data points
maximum, in reality ~100

TDCs — Required to get time information. Simple calibration. Also
environment dependant and source of noise — 10 data points

Time walk — compensate for ADC-TDC correlation — 50 data points

Diagnostics — Take standard data and compare to accepted distributions —
weekly, if fail, re-calibrate
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Calibrator
. . Light Yield
BiasCalibrator Calibrator
TimingCalibrat Time Walk
or Calibrator

GainCalibrator

Discriminator
Calibrator

* Automated calibrations running on

fast-DAQ

e Algorithms all well defined and

majority tested on LED/cosmic/beam

data

https://github.com/David Adey/mice-tracker-calibration

Runs on highly compressed

output of “mini-DAQ”

Data set
number

!

Calibration
Manager

|

Local DB

Add calibrators

|

Calibrate(algorithm)
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Software

Working with MAUS structure

Real-data unpacking, calibration, space-point
reconstruction

Pattern recognition with and without field

Kalman filter for fine smoothing of tracks within
well modeled field

MC with realistic beam structure and detector noise
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Tracker 2 installed into SS2

e Tracker installed into SS2 with sub-systems

e Internal waveguides attached and routed to
connector panel to external waveguides

e SS2 moved into MICE hall

* Final external connections and installation of
readout systems waits on PRY completion

e Cryo systems will be checked for vacuum integrity
beforehand

* Readout electronics verification also planned
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1¥] % Task Namea Stan Finigh Duration  |Predecesso|Rasourcd
Comple Mameas | May
o B [ M |
1 2% Tracker Hall Integration Thu 01/05/14  Fri 20/0315 232 days
2 5% Pre Installation wark Mon 120514 Mon 03/11/14 125 days llation work g
3 0% General Malntenance Mon 1200514 Wed 14/0514 I days Maintenance 1405
F] 0% Gather all Tracker aquipment in lab space and do stock chack Man 12/05/14) Wad 14/05/14 3 days |stock check s 1405
5 0% Get Electronics spares VME/NIM/ Instrumants? Man 12005/14 Man 12/0514 1 day nstruments? g 1205
[ 6% Cryostat related preparation Mon 12005/14| Tue0B/OT/14 42 days preparation
7 25% Warwick QA of axtarnal wavaguides Man 12/05/14 Fri DG/0G14 20 days waveguides
-] 0% Gather gpares for making new axternal wavegquides Maon 12/05/14 Fri 23/0514 10 days wavequides ==
k] 0% Cuole’'BookWall saniice with SHI cryogenics Man 12/05/14 Fri D6/06/14 20 days Hl cryogenics s
10 0% Gal new asrquip Halium linas - 8 x 10M extra plus union and Spares? Man 12/05/14| Man 12/05/14 1 day and Spares? g 1205
11 09% Re-gas prassurise comprassar with BIP Halium Man 12/05/14| Man 12/05/14 1 day h BIP Helium g 1205
12 0% Mand broken manual prassure vahe Maon 12/05/14) Mon 12/0514 1 day ressure valve @ 1205
13 0% Service & clean CCG pressure sansors Man 12/05/14| Tue 13/05/14 2 days lsure sensors @g 13/05
14 [ 0% Sarvica compressaor - Naw Adsarbear? Man 09/06/14) Tue 10/06/14 2 days 9 Serdlce com press
15 09% Sarvice cold heads Mon 09/06/14| Tue 10/06/14 2 daye|9
16 0% Connact up new SL80 urbo pump 1o cryostat x4 Man 12/05/14] Mon 12/0514 1 day lo cryostat x4 @ 1205
17 0% Mount & Connect TD400 turbo controllar to Turbo x4 Tue 13/05/14| Tue 1305/14 1 day| 16 er to Turbo x4 & 13/05
18 0% Lal test of envoslal vac, cooling & alecironics. Naed Ha gas & Camp Wed 11/06M4] Tue 0B'07/14 20 days|11,12,13,14
19 0% Electronics preparation Mon 12005/14) Tue 13/0514 2 days preparation 13/05
20 09% Buy and connect up rack smoke detactar? Man 12/05/14) Man 12/0514 1 day pke detector? @ 1205
21 0% Buy another Vesda VLF250 or decida on single pipaling run? Man 1205/14) Mon 12/0514 1 day pipeline run? @ 1205
22 0% Fun in 4 DAG SIS 1RF tigger cablas from MLCR 1o Tracker rack Man 12/05/14) Man 12/0514 1 day Tracker rack @ 1205
23 0% Run in fibres batween Tracker rack and Contrals & DAQ computars Man 12/05/14| Man 12/05/14 1 day \Q computers g 1205
24 09% Test AFEII boards, upgrade firmware, chack locator ping Man 12/05/14| Tua 13905/14 2 days ¢ locator pins gg 13/05
25 0% Sarvices preparation Maon 12105114 Mon 03/11/14 125 days preparation
26 0% Chack Tracker rack & cryo positions and design for cryo slands Maon 12/05/14) Mon 12/0514 1 day JT r cryo stands g 1205
27 0% Organise Mains distrbution at Tracker rack positions Tue 13/05/14| Wed 14/0514 2 days|26 oL rack positions gg 1405
28 |§ 09% Lay eable traye betweaan rack and eryo position Tue 13/05/14) Wad 14/05/14 2 days|28 Hall cryo position 28 1405
29 |y 0% Arrange BIP grade Halium gas line to Tracker rack Tue 13/05/14] Tue 130514 1 day| 26 Hall o Tracker rack 2 13/05
30 0% Glabal vac pipework in place end June 2014 Mon 30/06/14| Mon 30/06/14 0 days WMT
KR 0% DL vac conlrols rack & software (MW carnar) in placa around Nov 2014 Man 03/11/14) Man 03/11/14 0 days oL
EF] 0% Make LED Calibration boxes Man 12105/14) Mon 19/0514 6 days ration boxes 19/1
33 0% Canstruct 2nd LED bax ( Drll box,pot fives & PCB ard Saldar) Man 12/05/14) Tua 1305/14 2 days B and Solder) s 13/05
- RS Inactiva Milestana Manual Summary —y
#ongon s Inactive Summary Start-only
Prdject MICE Eines INSTALLATIONS gy T I Manual Task By Finish-only
#o0% =y Duration-anly
Inactive Task Manual Summary Bolup e —
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